Introduction
Regular dental visits and daily oral hygiene are important components of oral health care, which is an integral part of general health. Poor oral health can impact the quality of life and well-being by causing suffering and pain and affect the ability to eat, drink, swallow, maintain proper nutrition, and communicate [1] . Further, the relationship between poor oral health and systemic diseases has been increasingly recognized over the past two decades [2] [3] [4] [5] [6] [7] [8] . Periodontal disease resulting from poor oral hygiene has been identified as a potential risk factor for type II diabetes [2, 3] and cardiovascular diseases [4, 5] , and has also been associated with adverse pregnancy outcomes [7] and respiratory disease [8] . Periodontal treatment has been shown to be useful in the prevention of systemic diseases [9] .
The Italian Ministry of Health (IMH) recommended brushing at least twice a day with a fluoride toothpaste and one dental check-up per year [10] . Adherence to this oral hygiene regimen is important for maintaining a good standard of oral health and preventing oral and systemic diseases.
Several studies concentrated in Northern European countries have reported on oral hygiene habits, mainly among focused populations such as children, pregnant women or the elderly [11] [12] [13] [14] . Understanding regional oral hygiene practices can guide local public health practitioners and clinicians in targeting high-risk populations and promoting oral care. Accordingly, we decided to analyze oral hygiene practices and assess compliance with the guidelines for good oral health set forth by the IMH among a population of adults attending dental clinics across Italy.
Subjects and Methods

Study Population and Recruitment
The study methods have been described previously [15] . Briefly, questionnaires were sent to the dental departments of four Italian university hospitals (550 per hospital): University of Messina, Umberto I Hospital; University La Sapienza, San Paolo Hospital; University of Milano, and San Raffaele Hospital, University Vita e Salute. Patients were selected sequentially based on the following inclusion criteria: (1) age 18 or older and (2) ability to read, understand and answer the questionnaire. Each participant gave written consent. The IMH approved this study.
Data Collection
The self-administered questionnaire assessed sociodemographic information, oral hygiene habits, frequency of dental visits, and services received at previous visits. Oral hygiene habits such as frequency of brushing (twice a day, once a day, less than once a day), visits to a dentist (at least once every 6 months, every 1-2 years, or when in pain), flossing, and mouthwash use were assessed.
Statistical Analyses
The distribution of the sociodemographic characteristics, tobacco smoking and heavy alcohol consumption (more than 2 drinks/day) was evaluated. Age was divided into tertiles. Education was measured as the highest level of education attained based on three categories: less than 10 years of school, 10-14 years of school, and having some college (14 years or more of school).
Using the variables 'brush at least twice a day', 'one dental visit/year' and 'daily use of fluoride toothpaste', an oral hygiene variable was created assessing full compliance and partial compliance ('brush at least twice a day' or 'one dental visit/year' or 'daily use of fluoride toothpaste') with the guidelines for good oral hygiene set forth by the IMH. Values 0 (no compliance), 1 (partial compliance) and 2 (full compliance) were then assigned to the oral hygiene variable.
A multinomial (polytomous) logistic regression was initially performed using the oral hygiene variable with levels 0, 1, 2 to estimate odds ratios (ORs) and 95% confidence intervals (95% CIs) for exposures of interest such as gender, age, education, tobacco use, and alcohol consumption and compliance with the IMH guidelines (no compliance = 0, partial compliance = 1 or full compliance = 2). Trend tests were conducted and because no statistically significant differences (p for trend 1 0.05) were observed between individuals with partial compliance and full compliance, these two groups (partial compliance and full compliance) were combined, creating a new binary variable: 1 = compliance with any of the three criteria and 0 = lack of compliance with any of the three criteria. Ordinal logistic regression models were used to estimate ORs and 95% CIs to compare noncompliance with partial/ full compliance and were adjusted for each hospital. Statistical analysis was performed using STATA, version 10.0 (Stata, College Station, Tex., USA).
Results
Of the 2,200 questionnaires mailed (4 hospitals, 550 questionnaires per hospital), 1,201 (54.6%) were returned. Patients (n = 1,201) ranged in age from 18 to 98 years (median age: 46) and 459 (38.4%) were male. The majority (89.7%) of the study participants were Italian; 304 (25.3%) had completed university, 624 (52.0%) high school and 273 (22.7%) less than 9 years of education. Four hundred and thirty-four (36.1%) participants reported current smoking, and 730 (60.8%) heavy alcohol consumption ( table 1 ) .
When oral hygiene habits were considered ( table 1 ) , the majority (n = 894, 74.4%) reported brushing daily; 94 (8.6%) and 162 (14.9%) reported brushing twice a day or more, respectively. Ninety (75%) reported brushing with fluoride toothpaste; 160 (13.3%) used dental floss regularly. Two hundred and forty-nine (20.7%) of the individuals used mouth-rinsing products. Four hundred and sixty-three (38.6%) reported going to the dentist every 2 years, 224 (18.6%) every 6 months, 303 (25.2%) annually ( table 1 ) . Among dental clinic attendees, 419 (53.6%) reported visiting dental clinics for a routine check-up and 174 (22.2%) consulted a dentist only when in pain.
Regarding brushing, toothpaste use and dental visits, 142 (11.8%) followed the IMH guidelines exactly and 240 (20%) did not comply with any of the recommendations. However, 327 (27.2%) complied partially since they visited a dentist at least once a year and used a fluoridated toothpaste but did not satisfy the IMH criteria because they reported brushing less than twice a day. One hundred and eleven (9.2%) brushed in the recommended manner but did not attend a dental clinic as frequently as recommended ( fig. 1 ) .
Regarding full/partial compliance compared to noncompliance for IMH guidelines, male patients were 2 times more likely to comply partially/fully with the IMH guidelines (OR 1.9; 95% CI 1.4-2.7; p ! 0.01) ( table 2 ). Compliance was similar across age groups (p = 0.90). Edu-cation did not affect oral hygiene habits (p = 0.77) and no association was found between tobacco smokers and oral hygiene habits (OR 0.9; 95% CI 0.7-1.3; p = 0.60). Heavy alcohol consumption did not change a patient's oral hygiene behavior (OR: 0.6; 95% CI 0.5-0.8; p = 0.03). Adjustment for hospital did not affect reported associations. Finally, self-reported oral hygiene habits were similar among individuals returning for ongoing treatment versus regular check-ups, and no statistically significant differences were observed between Italian and foreign individuals.
Discussion
Our findings showed that full compliance with the IMH recommendations was low (12%). The majority of patients complied partially and 20% of the individuals did not follow any of the three recommendations. Poor oral hygiene is associated with dental caries, periodontal diseases and may have an impact on overall health. Good oral hygiene practices including brushing and flossing can prevent gingivitis and control advanced periodontal lesions. A recent study showed that self-reported poor oral hygiene (never/rarely brushed) was associated with an increased risk of cardiovascular disease (hazard ratio 1.7, 95% CI 1.3-2.3; p ! 0.001, after adjustment for rele- vant confounders) [16] . These data underscore the importance of good oral hygiene among patients. Regular attendance (at least 1 visit/year) at dental clinics for routine check-up was poor (44%). In the literature, reported reasons for infrequent dental visits are cost (38%), lack of perceived need (27%), and fear (17%) [17] . A lower rate (21%) of the individuals brushed at least twice a day, unlike other studies where higher rates (27.5%) [18] and 62% [19] of brushing at least twice a day were observed. In our study, males' compliance was higher compared to female patients', probably because men overestimated their oral hygiene practices. However, besides gender, no other association with compliance was observed among the factors investigated. Thus, broad educational messaging to everyone is necessary. It is important to note that our study population was comprised of patients attending dental clinics that promote oral health. Therefore, the generalizability of the findings may not extend to the general population. Also, the low response rate and use of self-reports may have introduced a systematic bias. It would have been interesting to be able to contact nonresponders and ascertain why they did not respond to the questionnaire. Finally, respondents might have provided responses that they believed were more desirable for the purpose of this study [20] . If this occurred, compliance with the IMH recommendations could be even lower than 12%. Health care professionals, business leaders, government and insurance companies all need to collaborate to improve access to dental services. Populationdirected strategies for oral health promotion and education should be considered in order to further improve the oral hygiene practices of the entire population, lead to better compliance and minimize the risk of oral diseases.
Conclusion
There was self-reported low compliance with IMH recommendations among dental patients in Italy. Therefore, we recommend that oral health care professionals help their patients develop behavioral patterns that include brushing more often as well as visiting a dentist regularly for preventative measures.
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